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| INTRODUC TI ON
Extended-spectrum β-lactamase-producing Enterobacteriaceae is an emerging infectious species raising global concerns. [1] [2] [3] [4] [5] [6] Many
Enterobacteriaceae species are part of the endogenous bacterial flora of the intestinal tract in humans, which poses a challenge in efforts to prevent spread of ESBL-E as part of healthcare-related infection control.
It was reported that the isolation rate of cefotaxime-resistant
Escherichia coli from clinical samples at Japanese medical institutions had increased from 1% in 2000 to 12.9% in 2014. 7, 8 Furthermore, the isolation rate of ESBL-E was higher in inpatients than in outpatients, although an increase over time was observed in both patient groups. 9 Japan
Nosocomial Infections Surveillance under the jurisdiction of the Ministry of Health, Labor, and Welfare (JANIS) was launched in 2000, but the surveillance system remains nonexistent at care facilities for the elderly.
Publicly run care facilities for the elderly are categorized into 3 types based on the medical dependency and admission purpose of residents:
sanatorium medical facilities, long-term healthcare facilities for the elderly, and special nursing homes for the elderly (SNH, welfare facilities for the elderly in need of long-term care). 10 Of these, SNHs admit people who have difficulties living at home and become living places as an alternative to home. A study investigating the colonization risk of ESBL-E found that old age, need for nursing care, being bedridden, history of antimicrobial use, history of hospitalization, and diabetes were among the risk factors for colonization. 2, [11] [12] [13] [14] [15] Thus, residents of SNH are estimated to be particularly at high risk of ESBL-E colonization.
Japanese SNH has 2 different types based on its structure:
conventional-type and unit-type facilities. Conventional-type facilities generally consist of multibed rooms with 2 to 4 residents in 1 room, and a team of several caregivers assists their activity of daily living, such as eating and taking a bath. Excretion care at conventional-type facilities is also often performed on a set time schedule, and to efficiently provide care for multiple residents, conventional-type facilities use diaper carts loaded with unused clean instruments as well as used soiled instruments. In contrast, at unit-type facilities, approximately 9 residents are housed in individual rooms in a single unit, to which 1 or 2 caregivers are assigned. The resident's living environment is similar to home, and the care is performed in accordance with each resident's character and life rhythm. In addition, a single caregiver provides oneon-one care to each resident and can change diapers at each excretion by the residents without using diaper carts. The aims of this study were to reveal the prevalence and types of ESBL-E in feces of elderly residents in Japanese SNHs and the risk factors of ESBL-E colonization, including personal factors, facility factors, and excretion care methods.
| MATERIAL S AND ME THODS

| Samples collection and ESBL-E screening culture
The samples of feces discharged on diaper were obtained from the total of 100 residents who were bedridden and using diaper for fecal incontinence in 9 SNHs located in Tokyo, Japan, between 
| Genetic analysis
For extracting DNA from ESBL-E, Cica Geneus DNA Extraction Reagent (Kanto Kagaku Co. Ltd., Japan) was used according to the manufacturer's protocol. β-lactamase genes, such as CTX-M, TEM, SHV, OXA, IMP, KPC, and VIM, were investigated using PCR methods as previously described. 17, 18 The CTX-M genes were identified by sequencing and Basic Local Alignment Search Tool search.
Complete sequence match with known CTX-M could be accepted as identification of CTX-M.
| Questionnaire methods
The status of the residents and the characteristics of SNHs were ob- 
| Statistical analysis
| RE SULTS
| Detection of ESBL-E
A total of 57 ESBL-E strains were detected in the fecal samples 53 of 100 residents (53.0%) living in 9 SNHs in the Tokyo metropolitan area. The following bacterial species were isolated from the residents; E. coli (n = 46), K. pneumoniae (n = 1), K. oxytoca (n = 2), and
Extended-spectrum β-lactamase-producing Enterobacteriaceae CTX-M of the 54 strains was differentiated in detail by se-
CTX-M-27 (n = 27), and CTX-M-15 and -18 (n = 1) were identified, respectively. CTX-M group was identified in CTX-M type could not be identified in 5 strains. 
| Personal factors for colonization with ESBL-E
| Characteristic of facilities participated in this study
| D ISCUSS I ON
This study found that 53% of residents among Japanese SNH residents in need of nursing care carried ESBL-E, with CTX-M as the major ESBL type. The prevalence of ESBL-E carriers was significantly higher among residents living in convention-type facilities.
The prevalence of ESBL-E among SNH residents in this study was reasonable, compared with the previous studies investigating facility residents, ranging widely from 3.4% to 71.6%. 2, 11, 13, 19 However, compared with the 12.9% isolation rate of cefotaxime-resistant E. coli in clinical samples reported in the 2014 surveillance of medical institutions in Japan, the prevalence of ESBL-E carriers was higher F I G U R E 1 Percentage of CTX-M group typing of extendedspectrum β-lactamase-producing Enterobacteriaceae (n = 54) isolated from special nursing home residents.
among the participants of our study. 7 Fecal incontinence and need of nursing care were recognized as related factors for colonization with ESBL-E, so the participants of this study reflected high-risk population of ESBL-E carriage.
2,13
The 2007 Guideline for Isolation Precautions issued by the US
Centers for Disease Control and Prevention states that ESBL-E is
the subject to implement contact precautions. 20 Our results did not identify personal risk factors of SNH residents for colonization with ESBL-E. In addition to old age and need for nursing care, personal risk factors of colonization with ESBL-E include use of antimicrobials in the last 3 months, previous history of hospitalization in the last year, indwelling urinary catheter, previous history of urinary tract infection, and diabetes. 2, [11] [12] [13] [14] [15] Dementia is also a risk factor of carrying multidrug-resistant organisms. 21, 29 The small number of study participants with such complicated risk factors in this study was likely to underlie our findings.
We found that colonization with ESBL-E was significantly more frequent among the residents of conventional-type facilities (60%)
than those resided at the unit-type facilities (32%). Diaper carts are used in the most of conventional-type facilities in this study and good for the efficiency of excretion care for groups, but are likely linked to the spread of ESBL-E. A study on colonization with ESBL-E in nursing homes in Sweden found that 11% of nursing home residents living in individual rooms carried ESBL-E. 30 Our results support
TA B L E 1 Risk factors of ESBL-E colonization for residents living SNH
ESBL-E strains
Positive (n = 53) Negative (n = 47) OR (95% CI) P value Gender (men), n (%) 10 (19%) 6 (13%) .015* CI, confidence interval; ESBL-E, extended-spectrum β-lactamase-producing Enterobacteriaceae; OR, odds ratio; SNH, special nursing home. *P value < .05. 13 (13) 9 (17) 12 (15) 75 ( 24 (77) 2 (100) 2 (25) 8 (62) 4 (44) 5 (42) 45 (60) 6 (66) 2 ( In long-term care insurance in Japan, 8 daily living care categories are used to certificate the needs of care level for the elderly: "long-term care level" 1-5, "support level" 1 and 2, and "not certified." The elderly in bedridden status, with dementia, etc., are certified as "long-term care level" and require long-term care services, especially the elderly in "long-term care level 5" need care at all of the activity of daily living. SD, standard deviation; SNH, special nursing home; Y, yes. *P value < .05.
TA B L E 2 Characteristic of facilities participated in this study
the efficacy of unit-type facilities to prevent ESBL-E colonization in Japan, as well. Some limitations exist in this study. First, this study focused on elderly people with fecal incontinence using diaper in SNHs.
Therefore, the prevalence of ESBL-E found in this study cannot be extrapolated to all SNH residents without using diaper. Second, the number of subjects at each facility who participated in this study varied, and detailed genetic analysis of ESBL-E detected was not performed; thus, the evaluation of horizontal transmission at each facility and whether carrying ESBL-E occurred via humans or environmental factors could not be performed.
In conclusion, we detected ESBL-E in 53 of a total of 100 residents of SNH in Japan. We found no personal risk factors for colonization with ESBL-E. However, it is suggested that living in conventional-type facilities and scheduled diaper change using the cart for changing diaper has relation with carriage of ESBL-E. In multibed, conventional-type facilities using cart, revision of their methods of excretion care is necessary. 
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